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tf, ffiB ffl *?J * ft (2-1) £ (2-2) ©IS73#SiJE£ft3«£Ktt, C ft 5> © « ii £ 
ftsRWiftEt- f;^ilH LfcSP#*£€r-&#*tfJB1$£«&lfc8tt;£-&5 ctfcio 
Tftlfi€f;l/*HRfilCi8St5Ci:i<5ri-FS5. f LT, COtttgfcfe^TftKtx 
;l/*ift*xrt'©tta5'\»fflS-ei»££fT5 . c ©ftE^e r ;KDjgii3^ £ 

com & tmv < , fi^^ji^^UfDjaii^^, is^ii^^^s^tictotstts 

11 ft A # £ f |J ffl ^ 3 C t #T* t SftiK ftE*T;l/;b<affi Lfc6B#£fl.E (IE E > ft£E) * # 
t> , ffi©^ft^Kp)rrtg|5»c^t^ty^tftt*C<toT?gai^{S)i-r5iii:tpftg-t ; fe 
5. Sfc, aftt-r^rtWOftEtryl/ (W 8 am Aft * r ;1/ 1*3 W £ L fc ft ffi * 30 

St^C t^fE^oT, fift^f^CngPtiitTt, C © IK * ft ft * x ;1/ f«3 gfl 

Cl©SSJ^ft?}4©Mffl^^B^^§ftEtx;l/©igJg««t«, ->777^'J b- h (7 

* h *»t& <*«fc»») *©S*to*Jf», F;HyX^*>75 Kill (7 
■trh>#(c^ft?) % # y tT - ;l/7;l/3-;l/ ( 7j< fg ft? ) ft if (Dal®m®&®. 3 *' 
SJSffll, 7>y*X (il^;^70l) ft H©Mffl^pT^T*feSo M, 7§ #J S ft? £ £ H 
m + Z> m G K. t4 , fift^r^KffiffltSiafBtfW^ftKtTyl/OSIKtffiffll-SiSiWtW 
LtiSSiJtt?:tt5^Si^!), ftJS^x ;Hcffflt 331x^#*}©ji#U4:izft*:-r ;1/E 
ffifflta $7B*m©$ttfc£ CTftSi-f £ i: «fc v> (M«^©f#ft£iSi;T/?ScMfi« 40 

ay * ^ a at t n t4 » iSEowitioftitr/i'ifi^iKtsttfeic, * © w k » ay 
#®©±tf 6n, jssysHBJ: o±fc&mt&fcm*Tfr£T°t>tfm$t®m-£nz> t t&m 

ST'tft, c © if £ , ft E£ €■ r ;W tc ^ T Vz: ft t x ;l/ (c a ffl f 3 gp ^ W ^ © ^ ft £ X S 
ft * r ;1/ rt E m fe n T ^ 3 « ^ t Is) 4K T 5 3 c t ft St IS $ ft T ^ 3 . 
( 3 ) /W7';yK£KJ:»>ftE*T/b©*ffi*fT3»£Kti, T 15 ( 3 - 1 ) i: ( 3 - 

2 ) © pq 7? © i^j * ft * m tz. t *es an # * * . 

( 3 - i ) SBtf/HiRttStt, to » (c «t 0 ?t n L > A -1 o , S #J tc r§ ft? f « © J: o 
ft » ft 1± t § ) o 50 
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0-2) 4*tfjns»#»tt, sij^^fr (3-i) icmm<D&&tt®v®mum£ k> 
iS.^u&K^^xmit^mx-$> <o , fro, mit'&icts^r &fflm$kft o-n icm© 
&Bttn<D®mum <t ^ s^wissg^s -r & t lecii^ft (3-1) ^ ib « © >w 

Ort. '>ft<tk-ffiSt©M (W^r^J) t» LT»^»J14^W-r 5 0 
fttx;VrtglHc#£-fi>ftB ; &x;l'£, ift^Trt.'rtg&J: 

& !K MEM*?)* ft (3-1) i: (3-2) <DSS5tfSS££ns»£K:lfioT*-©iiffltf 
£ T* & 5. o -y F S t & 5 ft B * r ;1/ © to & £ £ M If lc & » £ & 14 R 3S © 

W*tf , Cfl/N-f^'J y FffiT-tts ( 1 ) faffcfc i o T iEft^r;l/rtgP«k •? ftB^x ;l/ * 10 

?g m -f ?> ft g t , (2) mm&^TiLW^T )\>fa%i&K> )\<*®fot * 
&m<DMf¥T°nmt £> c t c «t o x im^a. sis^fftoi^T-sainitsti: 

ejmx*hK> , fill * fcf * inJfta:0i*BS ; er;l/*J8Blb85«ift*-&5cfct±DfrK : E-7 i ;l/O 
Jgja*nfc4fl: ; tf f ;l/rtffi©^}Hffl«tME*Jtt*fl : (3-2) 1C J; o T ^ * b ft £ It j£ 

20 

o 

c <d *>> j 7 v y v&vmmz^mt-rzfc&tTfrvmfcttntLxii., mmmmmmfe 
t mm®M®M& (DMX<D&mz*im tt %> tfHz&mt z> c t ttx t , h ;i/x>7.;i/* 

) ft if © ii> ffl # rj m x- h 5 o 
mm t «t o fcm^T-" frommitfi 5 mm® f u 7 F£tc «t nt*\ ftB^r^u© 

^«7b>^^^lcftE^r;l'^S^r^^^t«SajA , ffl»lT$)?)J;aft^$Sft^«s fll * 
W±Tftt, iP»»Bj*Rtf»M»*ttRr;/N>r^U v Kffiic J: 5#tttf*;l/*4{*t-r;V 30 

t . BSffilt1"5t:i;ftiftctoTftificJ;oT, 4 ft ^ x ;l/ gfl <fc D ft B ^ x ;l/ £ P 

ft B * r ^ © # M Z S S f fc f 5 d rI it "?? $> 5 o 

BEfr^ffS! L fctftttf* 4 ft t r ;V fb © *f ft £ t 3 B Br £ S » C #*J L , # 

iz ft ^ x £ ft S L , ft6ftfc*ft€ft0IHiSteft1"*£ft*x ? ;U£l^£fc'e5CJ:fc: 40 
i,T, ift^r;V<k©Wfti:TSflSm±ft^S^urc3ift-€:x;l/%#?.c: i: t> rT HE T- S 

1 1 bj it t* ?• o fib, * fg BJ3 « % a t # fij * n * n -f n © b m t Jt r 4 a ft * r ^ a 

ft B * x ;!/ © ifi & *4 3ft 4 ft t r >\> V fiK ® » © 1 S? © to fir , Xttfift^r^WfiRJB* 
ff S L < t± ft B t f )l <D R £ ^ ft © to fi (c «t o T , ftBtf^OttfifliWXB-** 
4 ft * r © J$ « f 1 1£ is f S c t * s ' * « BJJ *\ r 5 © it* tit) BJ| f> in t ft o 0 *^ 
SffiStJb^USi:. il ft * t ;U © B p/t © H H « o T L S l \ IitttflT1"§ = 
^ C T* C CD Bfl T li , C © fit WL L fc ft B t x ;1/ © « U Z H ft t r b Bfc * "T 5 C t 50 
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tH fr S « ^ T ft B * r ;l/ * Ap I* fc J: o T jS M L fc RR tc , *Btf 

c ©§ 9 ©$!£(;}:, inJ»fc J: 0 x to*® Mb L fcBtfc, ifi « *f « © J« # SUk (HIS 

0«lR#8Mfc*«fcl8***»*4 E*Mt< ) , fitter ;l/ * H * in Ift f £ c i: fc <k o 

SPT*^{kLfci£S[J«#«:, ftStS C K J: o T, ^©-gp, H & fc «k o T * © £ T 
t rT ffi T « t) . Jt»l»StTg"e«:» £ n 6 © 2f ffi £ *U fl! *■ S c £ o T :£ {* * f^l/ f<3 SB 

j: o a; » js # © i» s * fr 5 ■ i«* mBtt nt in? x h v-*©*** v ^-zmrnt 

© £ & « , C0iB«iiHrtTa;ttjS»0»l¥*^Biftll$t©»affl*BT«iTa6*. 

(^ft: it ®<omm) 

JfilM©ftB£fcHir 31f $g©fl!!tc &£ft1f $6! * S A, ? l,> £ © CI tl 

Z-Sts^&fcJ *~zsZmi&L, £tt*x;l/fc3B^*-$;*I«f«:J: 9J±«LT\ Sft 

s £#1t«fcLT*tttt©lfc**±T;£;&©:$:*XM:E*li:LT, iZ ft * x ;1/ © as fc 12 
itTUK *©fl&, SR£fttil Sli:0f-eTgL < (tBtlfllc. ffiJItt x- 2 ©#£1f ffi 
fflf£0B#, SfiltSCtfPtS. 

SCttTti. ttKtxJl/fcMJfiJBrftlBES K-fll Itff^Tfj^L, ft fc Pt £ f 5 

* \cMV>&ts c t Wet 3 C ftH^x;!/ i: nttlc II 18 * ft SB 'n J# tfj L, *■©& 

§ o 

^^Slit Lt, S*tft©ftt (*Ux>r-v'3y) ^ittO©!^, 16 81 ft ©6l 40 
) £Jti£;-r3gp#©fe*M-f5c:fc#T-t3. £ tc > ^KflfeftlilttlBHfKUTfeJ:^ 

* 58 0JJ ft 6 a , MS «J nil 7? ft © £ ft * r ;!/ % ff j« t te » c © 4} ^ , x v v>" © gp » & Iff! m © 
f«7- (EP?,, ifiiB©^«) %ESttc^jE-T4 C t t * o fc B 

* C T' , a»*f*fr6iy>'44<tftfti: n-* *JB tL/tici, ^ ft # U > X i: 4 50 
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k> Mm b ft <d m m *< x <o m m \z & o it „ 

tntciti. «j!t«fc.tt fitter ;l/fc»7£tt«S»{*#-ttfc**©"P» ft t x.SlttT;!/ 

m m a (is?ni.i) # ¥ a 14 £ <i t & n tf , EfciiHitit^^^o ^tf 

o 

31 ft 14 Sit ») ft * ^ - X (IS ft) tCSlU ^co^lc f/^iftWS L < tt 

« s 5 c i:^t*f s. 

(SB 1 Sffiffl) 

it {* * r ;P it © Jt & £ ? % AH sk S R D* R tf JB SB T* £ -5 fig Wi M <D B ft lc n f & = * xc 5 s — * 
£»3fcJ6, Jt»««<DJfllSrt»^il»»J*a4U«:* < 6x & # © P SB *t L T\ 0. 3 20 
5X0. 3 5X0. 5mmff)$f^iI^iO'MJ*;M + t>^SOXiC TgftJ: 
DfflR^fTofco »RtJ:0»6hfeH*Sf-i'tt, C A DV7 h'xOf tfiL 

(Dtz.*b. ft # 7^ ft K § H IS £ BB ?U £ ft ft 5 0 0 # <D 5 1 2x5 1 2<D»t*&*t>-32 5 6 

pgp©-^7EH^ ( w ji a » f* - * ) t»i*ui, *-^7cH«tt»js-rsiB«x- 
^^a»^iRiic-a-r §«^T*m!iex^c T^Btrticsnft f^^^jc j: t) 5. 2 5-c 

* K , * - y 7^ ;P n > t! a - * »c fl. gpjf iBE b 5 . 2 5^yf ^IIKv-f^ctoT, 

H^SC ADV7h*SlfflLT, t^S ^ S T L (H^ftfflffi^Hft 

«^7fO|^fttUait5IS) ©H^ftMr- * ££fiSc Lfc 0 c©a»-ett. 30 

tt«H*7C©X*7-«l*i*U, *0X*-7-*±lCJfilSrtaSi*-5*.3W£<O»K 

y y # ft t> n s 0 

fcfc. ccommT', z#jt;Mx-2 icttinx-^fcira*, ft BS * 7* ;b <e> JS a 6 # ^ K 
aJ3*»ffi«-&fc ( 0 1 # 88 ) o C CD 73* F SB 3 & » @ 2 tit i 5 4> £ tt ft © SB # 

gps^Jt^iifig^nt*)^ co»»3^fi[# ; &7*;v*iBK«aLT, 7cS& ranSB 1 5 
(B3#I) *ifi!jt5Ci:t4§ 0 40 

fcKj3St. igJg^Xx Art TO^e r;l/©SES^aS7?|fi)> « S IP £ * » 5£ f § t H fir K * 
f;Hc}}U^t*'- F * fit *D t 1t o 

1 3 urn) tX^-fXLt^tOX^^Xf-^^S^Lft. fLT, cOi ?CLTf 
c,n/c§7,7-i'Xf-*lcl^^T> p - F;U>x/V*>7S Kt p - x ;i/ ^ y -tf y 
X)l*y7 z. h' £ LfcmBttn ( Wt & : m 1 0 0a, 7th>tlitiSS) * 

jbo g& t <k •? iS ttt L T « m -f i> c i: ic «t 0 , & 7. v -r x 7* - * t - t z B ft * -f j t 5 in vi" 

^ tc +>■ jp - h * It £ t 4 C t j; r> T , Bl"C3 1 »-riHJfliBrtK«l*0*Jiifi* : t , r;l/ ( ft 50 
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ttf;i/) i £MLft s 

it, c o ft B * r ;i/ i £ 8 o *c ©zk tt t is 3 o # us Sit t ft . aiao, sitf 
;b l oiltf^ill, R jf ic ft o ft o 

. CcoMcDrtMfl5ffi«±l£ftM£LTi5D> ^S**fi!t-r*»#ttfifi-»K^pr 
coai*»li>Hort8ii:#Btf;l/ 1 *ElLft«, * f^o W SB % ft H 
rt ® £ « * ■* % c i:fcJ;oTM#<Dli£1-3;: fcti 9 I! * $ L ft . 

cci^KLTffijftftsoflsic, in % tc <t s is n-s T- © a -a- se ft # rt m & 3 w a <o 
*^r««*a!oj«#«s/U3-yx7Xbv-*attii*^ 7 5 °c cd ® s a rt t- 1 b# 

CCD£?ELTf#£nftll;£ftff2:KcD]xft^x;W 1*1 2 0 °C CD 1f ?g )1 rt T* 1 B# Pe8 io S$ 
t §C 2: fc <tD , ifttf/H 10rt*CSftti#BtfAl*»l|L, 4#tf;H 

ico^gp-\^tii^ffofto h % commit. »fitf;no«»tfs#€f^i 1 «t t> s 

WU^ft»» (r^PSPl 5) 6 ff o ft „ ta5»8M£«kSifi«;&**©Sgm», 7 n y * 

ft $ m SB e 7 -t h y % a A l ft „ aiao, a * * f* ;i/ 1 lrtsicssiftftBtf* 

3ajB*m#ML, Jgttffc tftigjgtt^^jifttxyl/O^gP'NjSta bft 0 cnfc*»K fi 
i*tr;H irt»J:5#Btf*i4'aiElti?ft, jiiMrtlEi 3*rt«fcMLfc 
fi*tf;H i*Sft. 20 
ttKt-rJP l ©»»l$KJi#*x;l' l 1 cd#M# l 2^\i:ffiifcLfti!uf2£M 

Hojs»*sfi»-rsftii>x sa. i 2o , cicH£*nfciifijirtT»wEftf*t7*;n i % 
*Mi5fcfttttLT¥-mi 4 * s it ft c 1 1 i s x , 4#tf;M i rt as £ » si s n.fc K 

lb ff rt BS 1 3 ^ J*5 « ^ m m . SH, 0gR*?ISLfta5»lil*CDJgtt^B1gt«toTSS^ 
oiE*fcttM*ftS t>cDT'fco ft„ ntc, ffilbfcKjfoffOfttttxrt/tt, *Ort*H: 

( m 2 n m m ) 

ccD^fi&tfiJcDYzft^x/l^ 1 li^ftT'iS^ KifflE4 3^tt5 (g4#l) 0 C <D 

o 

co^a«©fi#tf;H 1KB, rtSti^ftitta)ii4 5^l^^nri^„ c © 

©a4 5<D^ffifctiS#OSOlRl#*'l5K*nTV'»S. $ ft <D £ ft ^ ;l/ 4 1 (ifOfig 

*^gL4t^t\ frfrz>mm4 5*Kttsci:-p*(DiBjfli«rtK4 3©*ux>f---> 

tftitf^h^Riticiiigi^nso c <d *g §$ 4 5 « i ft * r ;i/ 4 1 rt tc a s t n z> 
cot, ftfitf/noilSlitfe^T^SShsc'ti^^. Hl/-^'7;a7;l/t 

M 5 £ ti , ffi £0 $t 81 £D If 4 6 £ ^ L ft „ C CD JI ?M 4 6 tt & EH T* 7j ft * ^ L T ^ 5 „ & EH 

. £ m % m ft . £ fflfJ ?r ^ ft , ± ffliJ ^Ifetttilf, fifttr^^miELTfelSjfiiSrtfiEO 

m 6 ic c cd n 1& m <o m.M ffl * x ;u s 1 % *s /r -r 5 = ciDEiitf^s m* ^ 2 n je 0*1 t* 

RWl/ftSftigttOfifttf/H 1 , X - X 5 3SO>-7 5 3rtt3ttS^ni.j83t1tSit 50 
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UJ ft 5 4 %U*T^*. 

-5r - X 5 3 £ft i§ fi ( 7 * U /HE» ) T» B i£ S tl T ^ § . ± 41 <D SSP 5 5 tt MM. \C 
ty->*5 6T'i^Sn, W M Rj J£ T fe ?. . i83tttflit»(t5 4(4'>'J3->=fA«Olti* J E 

±E ft ^ x 4 l i£ ft T- & 3 O T- ^ © £ S # U > X i: ft rtaBOBSifiiSRBrfciEBik: 
Sitsatfftii 1 . 5 a ft * r ;i/ 4 i^a)ttt8ftSift5 4rtcifill-rsfc» iL 

#tf*4 i ©»ia*tfifca3tttta[»ft5 4 htf^-oM^^i-^T-ifttx;^ 

l©*ffiT'<Oft©JSJjTtffc<&!K 3g.£jIj-?®U>X2bStfi8£ft3o cfc o T , - * 10 
5 3*rtLTH^*0KJfoSEffi*«*-rsci:tfT»*5o iSIMT'tt^-X5 3 ©mi? 
E tc * U W M 91 $ n T !/•> 5 o B6ftt, Mm <orctb\c>r-X 5 3 £ £[ ft x ;!/ 4 I'D 

12 6 <D 00 C T , ^r-X5 Stiiitfttf/H 1 1ST 5 fcfeO U f- t 6 K 6 1 
M t>* E , fifttf^M l*@fi**5ft»OD-77 K 7 3 R 5. tl T ^ 5 „ !)t- 
X 6 1, 6 l«ffi^n-r;l/«^a62i:^tt^:}fgP63i:^fil^ilf* ; ex;V4 
1, 7 3 fB'NjfE L x toTu(* ; tr;V4 1 §g£WKff±?^T^5„ d-771, 7 

OTftS. n-7 7 1 , 7 3 ttt*nftin7 K 7 4 , 7 5#jHS£ft'7-X5 3©fl-» 

*■> 5 (Hi (g 2 •£ 5 C t ft f # 5 „ 20 

y-7.5 3ic«, 0 7 (c st- <t ? e r*i □ 8 o # s tt & ft r & tK ccofiflpsrfi-L-riEft^ 

x )V 4 l tM^ftfcMMmoffiSc^Saw^x-x^S 3<i'SA"Ili:4on^ 

o 

(Sg 4 ^ fiS^U ) 

B 8 EflSOI?«fi!lO]lfttf;l' 9 l *a>t, £104**7*^9 l a, B i © {* K •£ x ;l/ l 

f 7/1/ l ^->)J a-yiAi'xf-f 7 ^>^*L, K5|llLftSlc*IStf;H £ [h] iK 2 

fn^c: tc^t), *f-f ;V¥«oMlTf tci!)tat&5o 30 
(SB 5 Hit 01) 

^9Effe©H^0y©:£ft ; E-x/I/lOi3:^-fo iiOifttf;H 0 Hi, 7n7^tt©* 
ft»10 2rtfcSHia5(<fcBtTEK:*tJS) 1 0 3 *W L, I 0 3rt£6^T 

ifii w ft i o 5 , 0 8 t m m k . ittKf ssntv^c coidKflijssftfcSft* 

tic, ffia«S{Ofi*«n51f»»l 0 5i«I«T*50-p, J tO«lW#«I^J:t)U 
T/HcSI^tlA^Af-f^^ffitJ: t) V 7 ;l/ fc SS f? T* t 5 d fc £ £ 3 „ 
agtStifrtfil/ 1 0 1 B^iOJ:^ ELTf ^T*f 5„ 

3? was i o 3fik&w + 3&7tyj&ti:to3mfc&*Lti#m ; f:T)\'*'t>& 40 

CfgfijtLt, ^OtptBEJSoK^ift^x/l/ (*OrtgMcftJ)£*x;l>tf>k#£LT#&-f 
5 ) * » A I" S „ COlllT-a, $*LfcftR*:x/bl 1 0«-I»IJLT, ^ © 4"\ 
$1 © jx ft ^ x 1 13%-b-yhL, »SLf;ftEtfiH 1 0*f!il6t5. 0 9 K ft 
|^f;H l 0 <D ft W 7 > S3 ®c £ ft T ^ •& o fit, t£*Lfe*Ktf^ 1 l 0 £0 H 
□ SPfclStfjifttxJl'i l 3fc®lffl*ftll£*x/l/fcl^-Xt±PH©3££ttT*3t*-r5o c 

3t « -f i, „ •/ijD-yi 7 ^h?-tfiftLf;|, ItjSffllliiWtKfcLT, ftKtf^fl 
*} ft £ ill * 2 * x ill t £l ft ^ x ;1/ ffi IS L- ft IHi * x ^ ft n <0 Rfc £ * fr -5 . c ft lc «fc <0 
. IStf* 1 i 3<0rt^* ,[ t'St45ti:ii:^l : tf;H 1 0 (c ft j£ L fc gtf ft \c S Pi 
SB 1 0 3 ft M 2 ft £> o ttltr/M 1 0 lc £ £ 1 1 I ^^SJntcn^u* 50 
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C © H m m t It , Ifll V SB # 1 0 5 * ft * L X Q m gP 1 0 3 iC tt j£ b fc I* B €• 7* ^ 1 1 0 * 
B&Lfco P. m. gP 1 0 3 jfli if gp # 1 05<O$)M»<Di£®£i®i&£k<OT'£SC:fc£ 
£ # ft fcf , £ I® gP 1 0 30«tttt1$l:|Bg*n5t©-ptt4^ 0 L fc o T , 2 Mt gp 1 0 

3<D»«**«{br*cfc^T»#*. a»j a tf » jb . « r jb m t t 3 Z. t V * 5 o * CO 
is ^ , ftm-nmmtf^^zmttiziti&tTJi'i 1 osnfttsiittfT*, c co is co 

itttf/H 0 10l(ifiAt$a(c«:«. f fc, M«fift*7 s ;H 1 3*iff fcLT»Kt 

M§&£{*:}Bttfr5fl:K*T;l/*»fiRLTt>J:^. M E ti , * * W fc < €> 11 10 
4 43 . tS. m gP 1 0 3 lc tt 7j< « CO M ft 4 ft % ft ffl T t 3 J: 9 tc f S C i: # # £ L t> . £ R 

gp 1 0 3 \c® bmwKmft.tfytmz tir t . ^ pi gp 1 o 3oiiT*^tfassiLT 

^©rtgpoifilggp^l 0 5tfSEff6<45fr6TSS. JfoggP#<0*ai2tt£[Rj±-f3 
* £ tt , a P$ gP 1 0 3 tifttr^SiffSt^IWtf L^af/f^Oi/U 

)V*:%mt % c ttf&£ u\ (titf;n 1 ocd # $ a t fc m □ gp 1 o 4 to^^ 

M gp 1 0 3Ci/'Jn->^-^^f ©Ift?:JtSt5^i:Ct!), £ Pf gp 1 0 3 # 5i 01 <D 20 
f-f^¥ltJ:() U 7 )V \z u ft T* fr § c t 

c <0 ?g BJi (a , ±E56W©liaiO«ffi&i;il«SflfiJ<DBiWtfl&|iB^*ns t<DTtt4^ 0 W 

fg be t # $ n 5 o 

[0®CD@#4IKB^] 

0 3 ft H SS M co £ * * r )\> % S -T §4 & B T' & 5 . 

0 4 tt ffi <0 m M m <D W -e t ;1/ Z ^ f o 30 

H6ttCO«WOSIflS«I(DISS(fflt7 f ;l/*^-r»«HTa6*o 

H7tt|B|i;<|S*ffl ; eT;K7)ffiffl»«*^-r 0 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The process which carries out laminating molding of the coelome models, such as a blood vessel, based on the 
tomogram data of analyte, 

The process which the perimeter of this coelome model is surrounded [ process ] with a solid model molding 
material, and stiffens this solid model molding material, 

The manufacture approach of a solid model including the process which removes said coelome model. 
[Claim 2] 

The process which removes said coelome model is the manufacture approach given in the 1st term of a claim 
characterized by using together carrying out melting of said coelome model made to dissolve said coelome 
model in a solvent with heat, or dissolving said coelome model with dissolving in a solvent, and heat. 
[Claim3] 

The manufacture approach given in the 1st term of a claim characterized by the part or the thing for which 
all are boiled and said solid model molding material is formed in a thin film of said coelome model. 
[Claim 4] 

The manufacture approach given in the 1st term of a claim to which the process which makes the front face 

of said coelome model smooth is characterized by what is contained further. 

[Claim5] 

The manufacture approach given in the 1st term of a claim characterized by what the diffusion removal 
process of removing the ingredient of said coelome model diflused in said solid model molding material is 
further included for after removing while removing said coelome model or. 
[Claim 6] 

Said diffusion removal process is the manufacture approach given in the 5th term of a claim characterized by 
what heating performs. 
[Claim 7] 

The process which carries out laminating molding of said coelome model is the manufacture approach given 
in the 1st term of a claim characterized by what is performed scanning laser on a powderlike molding 
ingredient, that a molding ingredient is spouted dropped from a nozzle, or by extruding a molding ingredient 
from a nozzle. 
[Claim 8] 

The manufacture approach given in the 1st term of a claim to which the process which forms the indicator in 
which the biological information and/or tomogram data specific information of this analyte are shown based 
on the tomogram data of said analyte is characterized by what is contained further. 
[Claim 9] 

It is the manufacture approach given in the 8th term of a claim which said indicator is also surrounded with 
said coelome model with said solid model molding material, and is characterized by what this indicator is left 
behind for in said solid model. 
[Claim 10] 

The manufacture approach given in the 1st term of a claim characterized by what this coelome model is 
surrounded with said solid model molding material, the part which this coelome model expressed is 
immersed in a solvent, and is done for the dissolution removal of this coelome model so that said coelome 
model may express. 
[Claim 11] 

The solid model which has a cavity reproducing coelomata, such as a blood vessel which consisted of a 
translucency ingredient and was formed based on the tomogram data of analyte, in the interior. 
[Claim 12] 



A solid model given in the 11th term of a claim to which the indicator which displays the biological 
information of said analyte is characterized by what it has further. 
[Claim 13] 

Norio Saki object information is a solid model given in the 12th term of a claim characterized by what said 
tomogram data are analyzed and is obtained. 
[Claim 14] 

Norio Saki object information is a solid model given in the 13th term of a claim characterized by what the 
orientation of said analyte is shown for. 
[Claim 15] 

For said tomogram data specific information, Norio Saki object information is a solid model given in the 12th 
term of a claim characterized by what a photographed person name, a hospital name, photography time, 
photography conditions, etc. are included for including text. 
[Claim 16] 

A solid model given in the 11th term of a claim in which said translucency ingredient is formed in the shape 
of film. 
[Claim 17] 

A solid model given in the 11th term of a claim to which said translucency ingredient is characterized by 
what it has for the part formed in the shape of film, and the part formed in the shape of a solid. 
[Claim 18] 

A solid model given in the 17th term of a claim to which the part formed in the shape of [ said ] film is 
characterized by what is located in the opening circles of the part formed in the shape of a solid. 
[Claim 19] 

A solid model given in the 18th term of a claim characterized by what said opening section is filled up with 
the liquid of translucency for. 
[Claim 20] 

Said liquid is a solid model given in the 19th term of a claim characterized by what it has an equal refractive 
index for substantially with said translucency ingredient. 
[Claim 21] 

A solid model given in the 18th term of a claim characterized by what restoration opening for being filled up 
with a liquid is formed in said opening section for. 
[Claim 22] 

The 11th term of a claim is substantially equipped with the translucency fluid of an equal refractive index 
with the molding material of the solid model of a publication, 

The medical-application model with which said solid model is characterized by what is immersed into said 

fluid. 

[Claim 23] 

A medical-application model given in the 22nd term of a claim characterized by what it has the case of said 
translucency fluid further, and has equipment which fixes said solid model to said case for. 
[Claim 24] 

A medical-application model given in the 23rd term of a claim characterized by what it has equipment which 
fluctuates said solid model for. 
[Claim 25] 

Said solid model is a medical* application model given in the 22nd term of a claim characterized by what is 
been a solid sphere. 
[Claim 26] 

Said fluid is a medical-application model given in the 22nd term of a claim characterized by what is been a 
different color from said solid model. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
Technical field 

This invention relates to a solid model. Furthermore, it is related with the solid model reproducing coelomata, 
such as a hlood vessel of analyte, in detail. 
Technical background 

The solid model reproducing a cerebral blood vessel made of silicone rubber is University, of Geneva It is 
known as Model. The cerebral blood vessel is reproduced as a cavity in the rectangular parallelepiped made 
of transparence silicone rubber, and the cavity concerned is opening for free passage and carrying out 
opening of this cerebral blood vessel model to the model front £ace. By connecting the pump of pulsatile flow 
to this opening, and slushing a liquid, it is in. The simulation of the lesions, such as cerebral aneurysm, dura 
mater condition film malformation, and vasoconstriction, can be carried out under the condition of vitro. 
Moreover, insertion training of a catheter or the plug matter can also be carried out into a cerebral blood 
vessel through the opening concerned. 

This cerebral blood vessel model is created based on a body, and the configuration of the cavity applicable to a 
cerebral blood vessel is being fixed in ready-made. 

On the other hand, the formation approach of threechmensional biomodel is indicated by JP,5 11689A 
JP,8 18374,B, JP,6-13805,U, JP,2002-40928A JP,2001-5377A etc. based on the tomogram data of the 
analyte obtained by the CT scanner etc. 

According to these approaches, the solid model based on the tomography data of two or more sheets obtained 
by taking a photograph at equal intervals with photography equipment which has the same configuration as 
many [ object ] organs according to the Mitsuzo form is formed. Therefore, as long as sufficient tomography 
data are obtained, by any parts, it can include to the internal configuration and a solid model of 
custom-made can be formed. 
The indication of invention 

When this invention persons came examination in piles that the above-mentioned cerebral blood vessel 
model should be created with custom-made, they thought [ whether the formation approach of a solid model 
based on the tomogram data currently introduced by patent reference as stated above is applicable, and ]. 
Then, when creation of a cerebral blood vessel model was tried by the formation approach concerned, it ran 
against the next technical problem. 

A cerebral blood vessel model is set in a medical site, and it is in. In order to use it in the state of vitro, the 
resiliency and flexibility similar to transparency and a body tissue high to a model are required. However, 
there is nothing that satisfies this demand in the ingredient which performs the laminating molding method 
of the Mitsuzo form and others used by the above-mentioned formation approach. 

Moreover, if the molding volume of a solid model becomes large or molding precision becomes high, the time 
amount which laminating molding takes will increase by leaps and bounds. Therefore, great time amount is 
needed for carrying out laminating molding of the cerebral blood vessel model demanded in a medical site by 
the formation approach of the conventional technique. Therefore, when model creation cost becomes high 
and creation of a model takes emergency, it may be unable to correspond. 

When this invention persons repeated examination wholeheartedly that at least one of the above-mentioned 
technical problems should be solved, they hit on an idea to following this invention, namely 
The process which carries out laminating molding of the coelome models, such as a blood vessel, based on the 
tomogram data of analyte, 

The process which the perimeter of this coelome model is surrounded [ process ] with a solid model molding 
material, and stiffens this solid model molding material, 

The manufacture approach of a solid model including the process which removes said coelome model. 
According to this invention, since fields (coelome model) where the volume is comparatively small, such as a 
blood vessel, are formed in a laminating molding process, that duration can be shortened. 



Moreover, since the coelome model by which laminating molding was carried out is surrounded with a solid 
model molding material and the meat section of a solid model is formed, the solid model according to the 
demand of a medical site can be formed by choosing the solid model molding material concerned as 
arbitration. For example, the cerebral blood vessel model (solid model) equipped with transparent resiliency 
and flexibility near a living body can be formed by using silicone rubber. 
The best gestalt for inventing 

Hereafter, each element of this invention is explained to a detail. 
(Tomogram data of analyte) 

Although the whole body or a part is targetted for analyte, an animal and vegetation can be set as the object 
of tomography. Moreover, a body is not removed. 

Tbmogram data say the data used as the foundation for performing laminating molding. Generally 
three-dimensions configuration data are built from the tomography data obtained by the X-ray CT scanner, 
MKI equipment, an ultrasonic device, etc., the three -dimensions configuration data concerned are 
disassembled into two dimensions, and it considers as tomogram data. 
Hereafter, an example of tomogram data generation is explained. 

Although the case where two or more 2-dimensional images obtained by taking a photograph at equal 
intervals are used as input data (tomography data) is explained, even when using as an input image here the 
2-dimensional image obtained by other photography approaches, or a three dimensional image, carrying out 
parallel translation in the direction of a body axis, the three-dimensions configuration data of a cavity can be 
obtained by performing same processing. Based on photography spacing at the time of photography, the 
laminating of the inputted 2-dimensional each image is carried out correctly first. Next, by specifying the 
threshold about an image concentration value on a 2-dimensional each image, only the cavity field made into 
the object of a coelome model is extracted from the inside of a 2-dimensional each image, and other fields are 
deleted by one side from the inside of the 2-dimensional image by which the laminating was carried out. It is 
given in the form where the three-dimensions configuration of the part which is equivalent to a cavity field 
by this carried out the laminating of the 2-dimensional image, and the border line of this 2-dimensional each 
image is interpolated in three dimensions, and the three -dimensions configuration data of the target cavity 
are generated by reconfigurating as a three -dimensions curved surface. In addition, although the cavity field 
was first extracted from the inside of an input image by specifying the threshold about a concentration value 
in this case, it is also possible by a cavity front face's extracting and carrying out three-dimensions 
interpolation from the inside of an input image, to generate a three-dimensions curved surface directly by 
specifying the specific concentration value which gives a cavity front face apart from this approach. Moreover, 
after performing the field extract (or surface extract by specific concentration value assignment) by threshold 
assignment, the laminating of an input image may be performed. Moreover, polygon approximation may 
perform generation of a three -dimensions curved surface. 

In addition, to said three -dimensions configuration data, it is possible to perform correction and modification 
of a configuration during generation of these three -dimensions configuration data or after generation, adding 
the structure not existing into tomography data, or for example, adding the supporting structure called a 
support - or it is possible to remove a part of structure in tomography data, to change the configuration of a 
cavity, etc., and the configuration of the cavity formed in the interior of a solid model of this can be corrected 
or changed freely. Furthermore, it is also possible to establish a non-laminating molding field in the interior 
of a cavity, and the interior explained later is made into structure in the air, and in producing the coelome 
model which prepared the non-laminating molding field, it generates the three -dimensions configuration 
data which established such a non-laininating molding field in the interior of a cavity. In addition, these 
processings may be performed in the software corresponding to a laminating molding system or a laminating 
molding system. 

Next, the three-dimensions configuration data of the generated cavity are sent to the software corresponding 
to the laminating molding system used changing into the format corresponding to the laminating molding 
system used for laminating molding of a coelome model if needed, or the laminating molding system to be 



used. 

By the laminating molding system (or software corresponding to a laminating molding system), a support 
adds a support (supporting structure) to a required part for the purpose, such as configuration maintenance 
under laminating molding, at the same time it sets up various setting items, such as arrangement of the 
coelome model at the time of laminating molding, and the direction of a laminating, Of unnecessary, it is not 
necessary to add). The slice data (tomogram data) directly used for laminating molding are generated by 
slicing the data for molding obtained by doing in this way by the last based on the molding thickness at the 
time of laminating molding. In addition, contrary to the above-mentioned procedure, a support may be added, 
after generating slice data. Moreover, this procedure can be skipped when automatically generated by the 
laminating molding system (or software corresponding to a laminating molding system) which slice data use. 
However, laminating molding thickness may be set up even in this case. When the same is said of addition of 
a support and a support is automatically generated by the kminating molding system (or software 
corresponding to a kminating molding system), it is not necessary to generate manually (you may generate 
manually). 

In the above-mentioned example, although three -dimensions configuration data are built from tomography 
data, also when three-dimensions configuration data are given from the beginning as data, the tomogram 
data which decompose this into two dimensions and are used for the following laminating molding process 
can be obtained. 

It can set to the image processing concerned, and biological information can be collected or added. 
Biological information means the configuration of body tissues, such as an eyeball, a nose, and a bone, a 
location, or its sense (orientation) here. This biological information can form the three dimensions data 
configuration of the body tissue concerned, and can acquire it by carrying out the image processing of this. 
That is, when the image processing of the tomography data (2-dimensional image) is carried out, 
three-dimensions configuration data are constituted and tomogram data are formed further, the data about 
coelomata, such as a blood vessel, and data about other biological information, such as an eyeball, can be 
included in the tomogram data concerned. When three-dimensions data are created, an operator can also 
add this biological information manually. 

In this invention, a coelome points out the cavity which exists in many organs (a frame, a muscle, a 
circulatory organ, a breather, a digestive organ, a urination reproductive organ, an endocrine organ, a nerve, 
sensor, etc.) and which is constituted by a cavity and the list by geometry, such as these many organs, body 
walls, etc., for coelomata, such as a blood vessel, here. Therefore, the lumen of many organs, such as the 
lumen of the heart, a stomach lumen, an intestinal lumen, a lumen of a uterus, a lumen of a blood vessel, 
and a lumen of a ureter, the oral cavity, a nasal cavity, fauces, a middle ear cavity, a coelome, the cavum 
articulare, a pericardium, etc. are contained in a "coelome." 
(Laminating molding) 

Laminating molding means obtaining desired molding by forming a film based on tomogram data and 
repeating this successively. 

The coelome model by which laminating molding was carried out must be surrounded with a solid model 
molding material, and decomposition removal must be further carried out from it. In order to make removal 
easy, it is desirable to consider as the ingredient which uses as the ingredient of the low melting point the 
ingredient used for laminating molding, or dissolves in a solvent easily. As this ingredient, thermosetting 
resin or a wax of a low-melt point point etc. can be used. This can be used if the decomposition is easy also in 
the photo-setting resin used widely in the so-called Mitsuzo form method (contained in laminating molding). 
If said coelome model is range which has the reinforcement which can bear external force, such as a pressure 
added from the outside, in case it is surrounded with a solid model molding material in the following process, 
the interior can be made into hollow structure and it can carry out triinning. The cost accompanying the time 
amount and molding by which necessary is carried out to laminating molding is not only reduced by this, but 
by it, it can simplify the elution of a coelome model in a next elution stroke. 

As a method of concrete laminating molding, for example, a powder sintering method, a melting resin jet 



method, a melting resin extrusion method, etc. can be held. 

In laminating molding of a powder sintering method, by scanning beams for heating, such as laser, on the 
powder ingredient laid by the plane based on tomogram data, melting of the powdered front face is carried 
out, powder is joined, and the sintered powder thin layer is formed. Junction to the lower layer thin film 
already sintered at this time is also performed to coincidence. Next, laminating molding of a coelome model 
is performed by performing laminating molding of a method which carries out a laminating at the same time 
the thin layer of new powder is again supplied to a top face, repeats this stroke and carries out sequential 
formation of the powder sintering layer. 

In kminating molding of a melting resin multiaxial type, making a nozzle head scan on a flat surface based 
on tomogram data, laminating molding of a coelome model is performed by performing laminating molding 
of a method which carries out a laminating at the same time make the molding ingredient fused from the 
nozzle spouted or dropped, it carries out deposition sohdification, it forms a thin layer and it carries out 
sequential formation of this thin layer. 

In laminating molding of a melting resin extrusion mold, a molding ingredient is extruded from a thin nozzle, 
a thin layer is formed by making a nozzle head scan on a field based on tomogram data, making it send out 
and solidify from a nozzle so that the ingredient of the shape of this thin line may be drawn, and kminating 
molding of a coelome model is performed by performing laminating molding of the method which carries out 
the laminating of this. 

In addition, it is possible to add various kinds of processings (removal processing and addition processing), 
such as surface polish and addition of surface coating, to the coelome model produced by laminating molding 
after laminating molding, and it is possible to correct or change the configuration of a coelome model by this. 
The support is removed when the removal after kminating molding adds a required support in production of 
a coelome model as part of these processings. 

By coating the front face of a coelome model with other ingredients, it can prevent that some of components 
or all components of an ingredient of a coelome model are spread in a solid model molding material. In 
addition, the diffusion concerned can also be physically prevented for the front face of a coelome model 
processings (heat treatment, RF processing, etc.) or by processing chemically. 

As for a coelome model, by carrying out surface treatment, it is desirable that a surface level difference is 
carried out smoothly By this, the lumen front face of a solid model becomes smooth, and can reproduce 
coelome internal surfaces, such as a more nearly actual blood vessel. Using together contacting the front face 
of a coelome model to a solvent, heating and fusing a front face, coating, and these as the approach of surface 
preparation is mentioned. 

Like previous statement, when biological information is obtained, it is desirable to create the indicator which 
displayed the biological information concerned on a coelome model and coincidence. It is for controlling the 
increment in a manufacture man day. 
(F ormation of a solid model) 

Some or all of a coelome model is surrounded with a solid model molding material, this is hardened, and a 
solid model is formed by removing a coelome model. That is, a coelome model is used as the so-called 
disappearance model for ROSUTO waxes in a next process. The disappearance model for ROSUTO waxes is 
the model used by the precision casting called ROSUTO wax casting, and after coating and calcinating the 
perimeter of this model with refractories and ceramic refractories of a particle, it is used by melting and 
removing this model in order to manufacture the mold for casting the casting which has the same 
configuration as said disappearance model. However, in this invention, the coelome model produced by 
laminating molding is not used for the purpose of the aforementioned mold manufacture. The particular part 
of the whole perimeter or a perimeter is filled with a solid model molding material. After forming a solid 
model by stiffening the solid model this molding material concerned, it is used by removing only the coelome 
model which exists in the interior of a solid model in order to manufacture the solid model which has a cavity 
with the same configuration thru/or the structure as the target cavity inside. 

A solid model molding material is suitably chosen according to the application of the model concerned. For 



example, it is independent, or two or more thermosetting resin, such as silicone resin besides elastomers, 
such as silicone rubber (a silicone elastomer, silicone gel) and a thermosetting polyurethane elastomer, or gel, 
an epoxy resin, polyurethane, unsaturated polyester, phenol resin, and a urea resin, and thermoplastics, 
such as a polymethyl methacrylate, can be used, combining them. The hardening approach of these 
ingredients is based on the well-known approach. 

When setting a cerebral blood vessel model as the target of a solid model, it is desirable to adopt an 
ingredient equipped with transparent resiliency and flexibility near a body tissue. Silicone rubber (a silicone 
elastomer or silicone gel) can be mentioned as this ingredient. Moreover, since silicone rubber has a contact 
property equivalent to a body tissue, it becomes what inserted medical devices, such as a catheter, and was 
suitable for trial of an operation. 

A solid model formation ingredient can be formed from two or more layers. For example, the surroundings of 
a cavity can be formed with the ingredient which has the properties (resiliency, flexibility, etc.) more near a 
body tissue, and a periphery can be formed with an ingredient with high endurance. 

The appearance of a solid model can also be formed in arbitration, if the dies body of the request 
configuration prepared beforehand is used in case the perimeter of for example, a coelome model is filled 
with a molding material - being good (the interior of this dies body being filled with a coelome model and a 
molding material) - do not use a dies body, but the molding material of the shape of a sol or powder is made 
to adhere to the front face of a coelome model, and a solid model may be formed by stiffening this (dipping 
shaping, slush molding). When using a dies body, it is desirable to prepare for removal of a next dies body 
and to use an ingredient with a low affinity with said molding material to be used. However, it is good also as 
some solid models which do not remove a dies body but are finally obtained. 

In addition, when fobricating the external configuration of a solid model by the dies body, it is possible to 
reproduce both external configurations, such as many organs which carry out entailment of a cavity and this 
cavity, by making the cavity for the configuration of the shaping side of a dies body in agreement with 
external configurations, such as many organs which carry out entailment. 

The external configuration of a solid model does not need to make the target cavity in agreement with 
external configurations, such as many organs which carry out entailment, and may be replaced in other 
configurations (for example, cube configuration etc.). For example, when manufacturing a solid model using 
the molding' material which has transparency, the recognition nature of the cavity reproduced inside this 
solid model can be raised by establishing a flat surface in the external configuration of this solid model. Aflat 
surface here contains in recognition of a cavity the curved surface and concave convex of the range which do 
not cause substantial trouble. Moreover, the installation stability of a solid model improves by using this flat 
surface as an inferior surface of tongue. 

Moreover, to the external configuration of a solid model, various kinds of removal processing and addition 
processings may be performed after formation by hardening of a molding material, it can graduate by this or 
correction and modification can be added to a configuration. 

In order to specify the cavity of a solid model and to insert a catheter etc. in this cavity, the coelome model 
reproducing a blood vessel makes the front face of a solid model express the edge of a coelome model, and the 
edge of a cavity is made to carry out opening in a solid model. 

What is necessary is to lengthen the column-like guide section from the edge of a coelome model in that case, 
and just to make this express to the front face of a solid model, although it may not express to the front face 
of a solid model depending on the gestalt of a coelome model. Furthermore, a hole may be drilled after 
formation of a solid model to the edge of the coelome model currently laid underground in it from the front 
face of a solid model. 

A solid model can also be formed without using a mold. For example, a solid model formation ingredient is 
formed in the front face of a coelome model in the shape of film. If a coelome model is removed from the solid 
model of the shape of film concerned when a coelome model (it is a solid) reproduces a blood vessel, the 
hollow model of the blood vessel concerned will be formed. 

Some coelome models can be surrounded in the shape of film with a solid model formation ingredient, and 



the remainder can be surrounded heavy-gage with a solid model molding material using a mold. 
In the solid model of the shape of Brock which used the mold here, the dynamic behavior of coelomata, such 
as a blood vessel, is unreproducible. On the other hand, although the dynamic behavior of coelomata, such as 
a blood vessel, can be reproduced almost faithfully in a solid film-like model, since a configuration is 
unmaintainable if independent, handling becomes difficult Then, it is desirable to form some solid 
Brock-like models in the shape of film. For example, the opening section can be prepared in a solid Brock-like 
model, and coelomata, such as a blood vessel located in the opening circles concerned, can be formed in the 
shape of film. For example, the opening section concerned is made to correspond to a subarachnoid cavity, 
and the blood vessel for which the simulation of observation or a catheter operation is needed is made to 
exist in the subarachnoid cavity concerned in a cerebral blood vessel model. Thereby, it becomes reproducible 
with reality about the dynamic behavior of the blood vessel concerned at the time of observation, and a more 
real simulation becomes possible in a catheter operation. 

When the indicator which displays biological information is combined with a coelome model and formed, this 
indicator also surrounds those part or all with a solid model formation ingredient. When it is not desirable 
that an indicator is removed by a coelome model and coincidence when an indicator and a coelome model are 
formed with the same ingredient, an indicator is good also as a condition completely covered with the solid 
model formation ingredient. 
(Removal of a coelome model) 

The coelome model currently laid underground into the solid model molding material as a core is removed 
after hardening of a solid model molding material. The approach of removal is not limited, unless it is 
suitably chosen according to the molding ingredient of a coelome model and a solid model is affected. 
As an approach of removing a coelome model, the heating scorification fused with (a) heating, the solvent 
solution process which dissolves with the (b) solvent, the hybrid method which uses together melting by (c) 
heating and the dissolution by the solvent are employable. A coelome model is alternatively fluidized by 
these approaches, it is eluted to the exterior of a solid model, and this is removed. 

Between the ingredient used for laminating molding of a coelome model, and the molding material of a solid 
model, the following constraints which have relation mutually are imposed depending on any shall be used 
between heating scorification as stated above, a solvent solution process, or a hybrid method, 
(l) To perform elution of a coelome model with heating scorification, it is necessary to fulfill the constraint of 
both the following (M) and (1-2). 

(l-l) Fuse a coelome model molding ingredient with heating. 

(1-2) A solid model molding material can be hardened in temperature lower than the melting temperature of 
a molding ingredient given in a constraint (l"l), and has heat-resistant temperature higher than the melting 
temperature of the molding ingredient of a publication in a constraint (l- 1) after hardening. 
The coelome model inside a solid model is fused alternatively, and is made to fluidize in this heating 
scorification by heating to temperature higher [ than the melting temperature of the molding ingredient of a 
coelome model ] and lower than the heat-resistant temperature of the molding material of the solid model 
after hardening. If a coelome model responds in order of a solid model and dies body removal before elution, 
it is in the condition of having been united with the dies body, but when both said constraint (M) and (l~2) 
are satisfied, it is possible by heating such whole structure or a part with a heater etc. to fuse a coelome 
model alternatively. In addition, it is also possible to also perform heating of a solid model from the solid 
model exterior and to heat from the interior of a solid model by irradiating laser, high frequency, etc. from to 
arrange a heating electrode inside a solid model and a laminating molding model and the exterior, although 
it is possible. And it removes by carrying out elution of the coelome model to the exterior of a solid model in 
this condition. Although the inertia generated by giving remote force, such as gravity and a centrifugal force, 
an impact, and vibration can be used at the time of the elution of this coelome model, it is also possible to 
promote elution by applying external pressure (positive pressure, negative pressure) to the part which the 
coelome model exposed, or slushing other liquids into the interior of a cavity. Moreover, the coelome model 
inside a solid model (some coelome models which remained inside the solid model especially after elution) 



may be eliminated to the exterior of a solid model in the condition of solid phase by applying direct external 
force, giving an impact and vibration, or grasping directly etc. Under the present circumstances, the coelome 
model inside a solid model may be disassembled into two or more parts. 

thermoplastics ( thermoplastic) ( what have a high ( the viscosity at the time of melting be low) fluidity at the 
time of melting be desirable), waxes ( fats and oils, paraffin, etc.) or a low-melt point point metal, ice (water), 
etc. of various kinds [ ingredient / of the coelome model which enable application of this heating solution 
process / molding ] " others various ingredients can be use as long as it fuse in temperature lower than the 
heat-resistant temperature of the molding material use for formation of a solid model. In addition, it is 
necessary to opt for selection of these molding ingredients according to the property of the molding material 
used for a solid model (a molding material may be chosen according to the property of a molding ingredient). 
(2) Tb perform elution of a coelome model with a solvent solution process, it is necessary to fulfill the 
constraint of both the following (2-1) and (2-2). 

(2- 1) A coelome model molding ingredient dissolves in a solvent (such a solvent exists). 

(2-2) A solid model molding material has solvent resistance among the solvents of a publication to at least 

one kind of solvent (it is hereafter called a specific solvent) in a constraint (2"l). 

By dissolving alternatively and flmdizing with a solvent, the coelome model which exists in the interior of a 
solid model, a solvent solution process is an approach of removing by carrying out elution, and the 
application is more possible for it than the interior of a solid model only within the case where both said 
constraint (2-1) and (2-2) are satisfied. 

It dissolves alternatively and the coelome model inside a solid model is made to fluidize in this solvent 
solution process by using the specific solvent given according to said constraint (2 2). If a coelome model 
responds in order of a solid model and dies body removal before elution, it is in the condition of having been 
united with the dies body, but when both said constraint (2-1) and (2-2) are satisfied, it is possible to dissolve 
a coelome model alternatively by contacting the part containing the part which such whole structure or a 
coelome model exposed to said specific solvent. And it removes by carrying out elution of the coelome model 
to the exterior of a solid model in this condition. It is also possible to promote elution by being able to use the 
inertia generated by giving remote force, such as gravity and a centrifugal force, an impact, and vibration as 
well as the case of heating scorification, applying external pressure (positive pressure, negative pressure) to 
the part which the coelome model exposed, or slushing other liquids into the interior of a cavity etc. at the 
time of the elution of this coelome model. Moreover, the coelome model inside a solid model (some coelome 
models which remained inside the solid model especially after elution) may be eliminated to the exterior of a 
solid model in the condition of solid phase by applying direct external force, giving an impact and vibration, 
or grasping directly etc. Under the present circumstances, the coelome model inside a solid model may be 
disassembled into two or more parts. 

Into the molding ingredient of the coelome model which enables application of this solvent solution process, 
use of the various resin which has soluble agent solubility, such as adhesion matter, such as cyanoacrylate Gt 
dissolves in an acetone) and starch Gt dissolves in water etc.), and toluenesulfonamide resin Gt dissolves in 
an acetone etc.), polyvinyl alcohol Gt dissolves in water etc.), waxes (fats and oils, paraffin, etc.), etc. is 
possible. In addition, when enforcing a solvent solution process, selection of the molding ingredient which the 
molding material used for a solid model needs to have solvent resistance to the solvent used for the 
dissolution of a coelome model, and uses for a coelome model is good to detennine according to the property 
of the molding material used for a solid model (a molding material may be chosen according to the property 
of a molding ingredient). 

Furthermore, when immersed to the solvent tub, while the coelome model dissolved the part which has 
expressed the coelome model in a solid model according to examination of this invention persons with the 
relation of osmotic pressure, the solvent was sucked up by the interior and it has checked that the sequential 
dissolution even of the coelome model located above a solvent interface was carried out. In this case, the 
same thing is checked also when all parts other than the part expressed to a solid model in a coelome model 
are buried in the solid model 



(3) lb perform elution of a coelome model with a hybrid method, it is necessary to fulfill the constraint of both 
the Mowing (3-1) and (3-2). 

(3-1) Fuse a coelome model molding ingredient with heating, and it dissolves in a solvent (such a solvent 
exists). 

(3-2) While a solid model molding material can be hardened, in temperature lower than the melting 
temperature of a molding ingredient given in a constraint (3-1) and it has heat-resistant temperature higher 
than the melting temperature of the molding ingredient of a publication in a constraint (3-1) after hardening, 
it has solvent resistance to at least one kind of solvent (specific solvent) among the solvents of a publication 
in a constraint (3' l). 

By using together the heating scorification and the solvent solution process which were explained in full 
detail previously, a hybrid method is an approach of removing by carrying out elution of the coelome model 
which exists in the interior of a solid model from the interior of a solid model, and the application is possible 
for it only within the case where both said constraint (3"l) and (3-2) are satisfied. The dissolution approach 
can combine with the heating approach list of the coelome model in the hybrid method concerned at 
arbitration the approach explained with a heating fusion method and a solvent solution process as stated 
above. 

for example, the stroke eluted in a coelome model from the interior of a solid model with (l) heating in this 
hybrid method and (2) solvents " said coelome model is removed from the interior of a solid model by 
carrying out the stroke eluted in a coelome model from the interior of a solid model in order of arbitration (or 
thing done for the multiple-times operation of each process in the sequence of arbitration). 
It is possible to carry out multiple-times operation of each above-mentioned process in the sequence of 
arbitration in a hybrid method if needed. For example, after being eluted from the interior of a solid model in 
most coelome models by making a coelome model fuse and fluidize from heating, By pouring in the specific 
solvent given to the cavernous field inside the solid model which cooled the solid model to the room 
temperature and was formed of previous elution according to said constraint (3-2) Some coelome models 
which remained inside the solid model with surface tension etc. are fluidized again, and it is possible to be 
eluted to the exterior of a solid model with the poured-in solvent etc. 

As a molding ingredient of the coelome model which enables application of this hybrid method, the 
ingredient which enables application of the both sides of said heating solution process and said solvent 
solution process can be used, and thermoplastics (thermoplastic), such as toluenesulfonamide resin, and use 
of waxes (fats and oils, paraffin, etc.) etc. are possible. 

It is possible for it not to be based on the exposure product of a coelome model, but to fuse and fluidize the 
whole laminating molding model in non-contact with advance of the thermal diffusion inside a solid model 
according to the heating scorification and the hybrid method which performs melting of a coelome model 
with heating, and when dissolving a coelome model gradually from a surface of action by physical contact 
like a solvent solution process, it is possible to reproduce easily the cavity of a complicated configuration 
which is difficult elution, for example, the shape of a high capillary which is an aspect ratio, etc. 
giving direct external force to a coelome model from an exposed part besides these approaches, although the 
approach eluted from the interior of a solid model in a coelome model with heating scorification, a solvent 
solution process, and a hybrid method was explained above, giving impulse force, vibration, etc. from the 
exterior of a solid model, grasping directly, etc. - etc. - it is also more possible than the interior of a solid 
model to eliminate a coelome model. Moreover, in this case, the coelome model inside a solid model may be 
disassembled into two or more parts, and each decomposed part may be taken out from the interior of a solid 
model. In addition, when removing a coelome model by this approach, it is possible by producing a coelome 
model by making the interior hollow to easy-ize disassembly of a coelome model. 

The solid model which reproduced the cavity inside can also obtain the solid model reproducing the whole 
cavity made into the object of solid modeling by producing the solid model which reproduced each cavity 
inside, and combining the solid model to each obtained cavity by dividing into plurahty the cavity made into 
the object of solid modeling, and enforcing the manufacture approach of this invention to each divided cavity. 



In this case, the solid model to each cavity can also be respectively manufactured by the different 
manufacture approach. However, this invention also makes the object of invention the solid model to each 
cavity divided into plurality, and its manufacture approach. 
(Diffusion removal process) 

If the process condition of how of selection of the molding ingredient of a coelome model and the molding 
material of a solid model or a solid model or the removal conditions of a coelome model were caused how, it 
became clear by examination of this invention persons that all or some of ingredient of a coelome model is 
spread in the molding material of a solid model If this diffusion arises, the perimeter of the cavity of a solid 
model will bloom cloudy and visibility will fell. 

So, in this invention, it sets it as one purpose to remove the ingredient of this diffused coelome model from 
the inside of a solid model. 

When a solid model is constituted by the ingredient which has the elasticity of silicone rubber etc. especially 
and a coelome model is fused with heating in an elution stroke, a part of component of the molding 
ingredient of a coelome model is spread inside a solid model, and there is a possibility of generating 
cloudiness etc. inside a solid model. 

When generating of this cloudiness fuses a coelome model with heating, the component of a molding 
ingredient evaporates it (evaporation) and it is considered to originate in being spread inside a solid model 
and to generate. In many cases (except for the case where a diffusion component combines with the 
component and chemistry target of a solid model etc.), what (it is made to evaporate) is evaporated again is 
possible for this cuflusion component that remained inside the solid model after the elution of a coelome 
model by heating a solid model again. Since a part of diffusion component evaporated inside the solid model 
is discharged by diffusion from the interior of a solid model in the exterior of a solid model, it can remove a 
diffusion component from the interior of a solid model by this. By cooling, the all deposit to the part, and 
deposit to a solid model front fece depending on the case, and the diffusion component furthermore 
evaporated inside the solid model removes a diffusion component from the interior of a solid model by it 
being also more possible than the interior of a solid model to remove a diffusion component, and using these 
approaches in a diffusion removal stroke by this. In addition, when using crosshnked polymer, such as an 
elastomer, as a molding material, it is possible by using it, choosing the high ingredient of crosslinking 
density to heighten the effectiveness of the diffusion removal by these approaches. 

Moreover, the thing which could disassemble the diffusion component inside a solid model, especially 
coloring matter, etc. with heating in many cases, and arose by diffusion by this and which it blooms cloudy, 
and is removed or discolored is also possible. However, it is necessary to perform heating of a solid model 
within limits lower than the heat-resistant temperature of the ingredient which constitutes a solid model, 
and in this temperature requirement, this approach can be applied, only when decomposition of a diffusion 
component is possible. 

Performing, after removing a coelome model can also perform this diffusion removal process in the middle of 
the removal concerned. Moreover, it can also perform after removal in the middle of removal, respectively. 
(Indicator of biological information) 

In this invention aiming at a solid model of custom-made, the correspondence relation between coelomata, 
such as a reproduced blood vessel, and other body tissues and the biological information of the sense and 
others of analyte may be required. 

since the biological information other than the information about coelomata, such as a blood vessel, is 
included in tomogram data " future - being concerned " others - biological information can be extracted. 
For example, the three-dimensions image which contains other biological information from tomogram data 
is formed, viewing compares a solid model and the image concerned and the indicator in which the biological 
information concerned was shown can be formed in the front face or the interior of a solid model. For 
example, the sense of analyte may be indicated on the front face of a solid model as biological information as 
an vertical and horizontal alphabetic character or an vertical and horizontal notation. In addition, it can 
combine with the biological information concerned, or the specific information (a photographed person name, 



photography time, a photography hospital, photography conditions, etc.) of tomogram data can also be 
indicated separately. 

As stated above, by analyzing tomogram data, the indicator concerned can be combined with a coelome 
model and can also be formed, leaving the configuration of the indicator concerned to some solid models by 
also forming the indicator concerned collectively, in case laminating molding of the coelome model is carried 
out, and removing behind - or it can embed into a solid model Moreover, the silicone rubber colored the 
cavernous section which discharged the indicator concerned to a coelome model and coincidence to the 
exterior, and was formed in them after that is poured in, and this can also be made into sua indicator, 
although the sense (orientation) of analyte is shown as this indicator - a case - analyte - the notation or 
alphabetic character which shows the sense can adopt the miniature of the cube indicated on the front face, 
an arrow head, and analyte etc. 

As the biological information concerned, the color of the part corresponding to body tissues other than 
coelomata, such as a blood vessel, (an osseous tissue, eyeball, etc.) can be changed in a solid model. Moreover, 
the body tissue concerned may also be used as a cavity. Furthermore, the configuration of the body tissue 
concerned can also be made disengageable from a solid model. Moreover, the crust of the body tissue 
concerned can also be drawn in a solid model. 
(Medical model) 

this invention persons created the solid model of a rectangular parallelepiped at the beginning. In this case, 
the situation (namely, configuration of a blood vessel) of a cavity was not able to be correctly checked by 
looking from the part of an edge. 

Then, in order to lose an edge from a solid model, when this was made into the globular form, the whole 
became a lens and the check by looking of a cavity configuration became difficulty more. 
This invention solves the technical problem which a solid model requires, and sets it as other purposes to 
offer the model excellent in visibility. 

That this technical problem should be solved, wholeheartedly, when this invention persons came in piles, 
they hit on an idea of examination to the next invention. That is, a solid model is substantially immersed into 
the translucency fluid of an equal refractive index with the molding material of a solid model. 
Since a solid model and a translucency fluid are visually united by this, even if an edge is in a solid model, 
though the solid model has the curved surface, if the visual field side (field observed) of a translucency fluid is 
equipped with smoothness, the observation failure of a cavity will not be produced. The curved surface 
and/or irregularity which are extent which the observation failure of a cavity does not produce substantially 
[ a flat surface ] here may be included. 

That is, it is filled up with a translucency fluid into a case (case), and a solid model is immersed on the whole 
or partially into it. And the part where the solid model concerned is fluctuated and the observation in a solid 
model is demanded is turned to the observation side (****) of the case concerned. Even if there is an edge in 
the direction of an observation demand part concerned, the edge is erased with the translucency fluid 
concerned, and it can observe clearly in respect of observation of a case. 
Hereafter, the example of this invention is explained. 
(The 1st example) 

A photograph was taken to a patient's head with the X-ray CT scanner with spatial resolving power of 
0.35x0.35x0.5mm of a helical scan, medicating the interior of a blood vessel of a photography field with a 
contrast medium, in order to obtain the three -dimensions data about the configuration of the cerebral blood 
vessel made into the object of solid modeling, and the brain artery which it reaches and is the affected part. 
After reconfigurating the three -dimensions data obtained by photography in the 2-dimensional image 
(tomography data) of 256 gradation which has the resolution of 512x512 of 500 sheets arranged at equal 
intervals in the direction of a body axis for delivery to three "dimensional- CAD software, they saved the 
image data corresponding to a 2-dimensional each image to the 5.25 inch magneto-optic disk by the drive 
built in said X-ray CT scanner in the sequence which is in agreement with bearing of the exposure axis. 
Next, said image data was incorporated to the store inside a computer in the personal computer by the 5.25 



inch light MAG drive which made external connection, and the three dimensions configuration data of the 
STL format ( format which expresses a three dimensions curved surface as an aggregate of a triangle patch) 
needed for laminating molding were generated from this image data using commercial 3-dimensional CAD 
software. By carrying out the laminating of the inputted 2-dimensional image in this conversion based on 
photography spacing By building the scalar field of the three dimensions which make a concentration value 
scalar quantity, and specifying the specific concentration value which gives a blood vessel internal surface on 
the scalar field After building the three-dimensions configuration data of a blood vessel lumen as AISO 
surface (interface of a specific scalar value), the rendering of triangle polygon approximation is performed to 
the built AISO surface. 

In addition, in this phase, addition data were added to three -dimensions configuration data, and the guide 
section 3 was bulged from the edge of a coelome model (refer to drawing 1 ). This guide section 3 is a hollow 
column-like member, as shown in drawing 2 . Compaction of laminating molding time amount is aimed at by 
having a centrum 31. The diameter of the tip of this guide section 3 is expanded, and this part will express on 
a solid model front face, and will form the major diameter opening 15 (refer to drawing 3 ). 
The three-dimensions configuration data of the generated STL format were transmitted to the laminating 
molding system of a melting resin jet method next, and while determining the arrangement and the 
direction of a laminating of the model within a molding system, and laminating thickness, the support was 
added for ** to the model. 

Thus, the generated data for laminating molding were sliced in laminating molding thickness (13 
micrometers) predetermined in a computer top, and much slice data were generated, and the thing to do for 
the whole surface [ every ] laminating formation of the resin hardening layer of the assignment thickness 
which have the configuration which be in agreement with each slice data by fuse with heating the molding 
ingredient ( melting point • dissolve in an acetone easily about 100 degrees) an ingredient used p - 
toluenesulfonamide and a p - ethylbenzene sulfonamide as a principal component, and spout based on each 
slice data obtained by do in this way - laminating molding be performed. By removing a support after 
formation of the last layer, the laminating molding model (coelome model) 1 of the cerebral blood vessel 
lumen field shown in drawing 1 was created. 

Furthermore, this coelome model 1 was immersed in the 80-degree C tank for about 30 minutes. Thereby, 
the front face of the coelome model 1 decomposed and it became smooth. 

On the other hand, the dies body used in order to fabricate the external configuration of a solid model was 
created by machining. The internal shaping side of this dies body is carrying out the cube configuration, and 
assembly and separation are possible for the member which constitutes a dies body. After having arranged 
the coelome model 1 inside this dies body for cast molding, when both were fixed, the mold was created by 
pasting up the edge of a model on a dies body inside. 

thus, the liquid silicone elastomer of a 2 liquid hybrid model with the high transparency in which 
polymerization hardening in a short time by heating is possible inside the created mold - slushing " 
75-degree C constant temperature " by heating within a layer for 1 hour, polymerization hardening was 
carried out and the solid model 11 shown in drawing 3 was formed. And after checking that sufficient 
hardening had been obtained, sequential separation was carried out and the member which constitutes a 
dies body was removed. 

thus, the solid model 11 of the acquired rectangular parallelepiped configuration - 120 degree C constant 
temperature by heating within a layer for 1 hour, the coelome model 1 which exists in the interior of the 
solid model 11 was fused, and elution was performed to the exterior of the solid model 11. In addition, the 
edge of the coelome model 1 performed this elution from the part (opening 15) exposed from the solid model 
11. Whole Brock was cooled to the room temperature after the elution of the molding ingredient by heating 
melting, and the acetone was poured into the cavernous section formed in the interior of the solid model 11 of 
the elution of a laminating molding model Thereby, the coelome model molding ingredient which remained 
to the solid model 11 interior was dissolved, and the solution-ized molding ingredient was eluted to the 
exterior of a solid model. Thereby, the coelome model 1 was completely removed from the solid model 11 



interior, and the solid model 11 which reproduced the cerebral blood vessel lumen 13 inside was obtained, 
the constant temperature again set as 120 degrees C in order to eliminate the component of said molding 
ingredient diffused to the ingredient part 12 of the solid model 11 at the time of melting of the coelome model 
1 finally - said solid model 11 was heated within the layer for 1 hour, said component was evaporated, and 
this removed. 

Thus, the solid model 11 which has the produced cerebral blood vessel lumen 13 By having high 
transparency and having established the flat surface 14 by making an external configuration into a 
rectangular parallelepiped configuration further by having used the highly transparent silicone elastomer 
for the molding material The configuration of the cerebral blood vessel lumen 13 reproduced by the solid 
model 11 interior, structure, and the configuration of the cerebral aneurysm reproducing the affected part 
were what is recognized easily and correctly by viewing. Furthermore, the solid model of the produced 
cerebral blood vessel was what presents the insertion feeling very just like the time of an actual cerebral 
blood vessel operation, and actuation feeling to insertion of the catheter which is pouring a lubricant into the 
interior and is a medical device. 
(The 2nd example) 

The solid model 41 of this example is a solid sphere, and has the cerebral blood vessel lumen 43 (refer to 
drawing 4 ). The manufacture approach of this solid model 41 and the molding material are the same as that 
of the 1st example except for the configuration of a dies body. 

The indicator 45 of a cube configuration is laid under the interior by the solid model 41 of this example. The 
sense of a patient's lace is indicated in each side of tjiis indicator 45. Since the location of the spherical solid 
model 41 is not stable, the orientation of the cerebral blood vessel lumen 43 can be correctly grasped by 
forming this indicator 45. 

The direction shown in this indicator 45 is specified by computer processing from the location of the eyeball 
extracted from tomogram data, and an osseous tissue. Laminating molding of this indicator 45 and the 
coelome model is carried out at coincidence so that it may be arranged at the specified sense. Since this 
indicator 45 is laid underground in the solid model 41, it is not decomposed in the removal process of a 
coelome model. An operator is able to form this indicator 45 by the manual. 

The indicator 46 of other modes was shown in drawing 5 . This indicator 46 shows the direction by the arrow 
head. A concrete direction can be expressed by preparing change in the color or size of an arrow head. For 
example, even if black, then a solid model rotate green for right-hand side and rotate red and the bottom for 
left-hand side, the orientation of a cerebral blood vessel lumen can be specified. 
(The 3rd example) 

The medical-application model 51 of this example is introduced to drawing 6 . This medical-apphcation 
model 51 is equipped with the translucency fluid 54 with which it fills up in the solid model 41 of a solid 
sphere configuration explained in the 2nd example, a case 53, and a case 53. 

As for the case 53, the whole is formed with transparence plates (acrylic board etc.). It is combined with a 
side attachment wall with a hinge 56, and the upper covering device 55 can be opened and closed. The 
translucency fluid 54 is a transparent liquid which has the same refractive index as the solid model 41 made 
of silicone rubber, this example - as the translucency fluid 54 concerned - etc. - the silicone oil which has a 
refractive index was used. Moreover, a desired translucency fluid can be obtained by dissolving a 
refractive-index preparation in water. 

Since it is a solid sphere, the whole surface cannot serve as a convex lens, and the solid model 41 cannot 
check an internal cerebral blood vessel cavity place by looking correctly. Since the formation ingredient and 
the translucency fluid 54 of the solid model 41 have the same refractive index when this solid model 41 is 
immersed in the translucency fluid 54, the optical refraction in the front face of the solid model 41 is lost, and 
the lens effectiveness in the front face concerned is erased. Therefore, the cerebral blood vessel cavity place of 
a full scale is observable through a case 53. In the example, memory is stamped on the observation side of a 
case 53. In d rawing 6 , although the outer shell configuration of the solid model 41 was indicated in the case 
53 for explanation, most crust configurations of the solid model 41 are not checked by looking in fact. 



In the example of drawing 6 , the rollers 71 and 73 for making the retainer 61 for fixing the solid model 41 to 
a case 53 and 61 lists rotate the solid model 41 are formed. Retainers 61 and 61 are equipped with a 
compression coil spring 62 and the spherical supporter 63, press and have the solid model 41 to roller 71 and 
73 side, and are stopping the solid model 41 stably. Rollers 71 and 73 rotate the solid model 41 to each hand 
of cut by rotating this. Rods 74 and 75 are connected with rollers 71 and 73, respectively, and they can be 
rotated from the outside of a case 53. 

As shown in a case 53 at drawing 7 , opening 80 is formed, and a catheter 83 can be inserted in the edge of 
the arbitration of the cerebral blood vessel cavity place formed in the solid model 41 through this opening. 
(The 4th example) 

The solid model 91 of other examples is shown in drawing 8 . This solid model 91 applies silicone rubber to 
the thickness of about 1mm to the thing excluding the guide section 3 from the coelome model 1 of drawing 1 , 
after that, removes a coelome model by the same approach as an example 1, and is obtained. The approach of 
the spreading concerned is making [ rotating the coelome model 1, after carrying out dipping of the coelome 
model 1 to a silicone rubber tub and taking it out to it / dry ] ****. According to this solid model 91, it will 
reappear with reality and a cerebral blood vessel becomes effective by trial of a catheter operation etc. 
(The 5th example) 

The solid model 101 of other examples is shown in drawing 9 . This solid model 101 has the opening section 
(it corresponds to a subarachnoid cavity) 103 in the Brock-like body section 102, and the blood vessel part 
105 is formed in the shape of film like drawing 8 in the opening section 103 concerned. Thus, since the blood 
vessel part 105 as which detailed observation is required is the film-like while handling is easy according to 
the constituted solid model 101, since the outline is formed in the shape of Brock, the dynamic behavior will 
be reproduced with reality, and a catheter operation can also be tried with reality. 
The solid model 101 shown in drawing 9 can be formed as follows. 



A solid model ingredient is first formed in the perimeter of a coelome model in the shape of film by the same 
approach as the example of drawing 8 . 

On the other hand, the coelome model which expanded the blood vessel located in the opening section 103 by 
about 3 times in the direction of a three dimension is formed in midair, and a film-like solid model (a coelome 
model exists in the interior as a core) as stated above is inserted into it. In this example, the expanded 
coelome model 110 is once divided, the solid filnrlike model 113 is set into it, and the disassembled coelome 
model 110 is reconstructed. Division Rhine of the coelome model 110 is indicated by drawing 9 . And between 
openings of the coelome model 110 and the film-like solid models 113 which were expanded is filled up with a 
filler the same as that of a coelome model, or of the same kind. Such an attachment object is set in the outer 
frame of a rectangular parallelepiped, and it is filled up with a silicone elastomer in the outer frame 
concerned. After a silicone elastomer hardens, like an example 1, the ingredient of a coelome model is 
vanished and the coelome model ingredient further diffused in the solid model is removed. Thereby, while 
the interior of the film-like model 113 serves as hollow, the opening section 103 is formed in the part 
corresponding to the coelome model 110. In addition, the projection 111 was formed in the coelome model 110, 
and this has expressed to the exterior of a solid model. The ingredient of a coelome model can be discharged 
from the expressional part concerned to the exterior. 

In this example, the blood vessel part 105 was expanded and the coelome model 110 corresponding to the 
opening section 103 was formed. If the opening section 103 takes an example by it being what raises the 
degree of freedom of the dynamic behavior of the blood vessel part 105, especially the configuration of the 
opening section 103 will not be limited. Therefore, the configuration of the opening section 103 can be 
simplified. For example, it can consider as a globular form, an ellipse form, etc. Consequently, division and 
reconstruction can design the coelome model 110 in an easy configuration, and manufacture of the solid 
model 101 of this invention becomes easy. Moreover, die forming of the coelome model 110 can also be carried 
out by using the film-like solid model 113 as a core. Moreover, the solid configuration of a subarachnoid 
cavity may be formed based on tomography data, and a coelome model may be formed from the solid 
configuration concerned. Fmthermore, a standard subarachnoid cavity can be prepared in ready-made, and 



this can also be used as a coelome model. 

In addition, it is desirable to enable it to fill up the opening section 103 with transparent liquids, such as 
water. It is because light reflects irregularly by the peripheral wall of the opening section 103 and it becomes 
impossible to check the blood vessel part 105 of the interior by looking, if the opening section 103 is not filled 
up with the transparent liquid at all. In order to improve the visibility of a blood vessel part, it is desirable to 
fill up the opening section 103 with the silicone oil of an equal refractive index substantially with a solid 
model molding material. The transparent liquid applied from the opening 104 which discharged the 
ingredient of the coelome model 110 can be poured in into the opening section 103. By blending a 
refractive-index preparation with water, a solid model molding material and the transparence liquid which 
should have the equal refractive index substantially can be used. 

While the opening section 103 will become near by the actual subarachnoid cavity and the dynamic behavior 
of a blood vessel part becomes more real by filling up the opening section 103 with liquids, such as silicone oil, 
a catheter operation can also be tried with reality. 

This invention is not limited to explanation of the gestalt of implementation of the above-mentioned 
invention, and an example at all. It does not deviate from the publication of a claim but deformation modes 
various in the range this contractor can hit on an idea of easily are also contained in this invention. 
[Brief Description of the Drawings] 

Drawing 1 is the perspective view showing the coelome model by which laminating molding was carried out 
in the example of this invention. 

Drawing 2 is the perspective view showing the guide section added to the coelome model. 

Drawing 3 is the perspective view showing the solid model of an example. 

Drawing 4 shows the solid model of other examples. 

Drawings shows the indicator added to the solid model of other examples. 

Drawing 6 is the perspective view showing the medical-application model of the example of this invention. 

Similarly drawing 7 shows the use mode of a medical-application model. 

It is the perspective view showing the solid model of an example besides drawing 8 . 

It is the perspective view showing the solid model of an example besides drawing 9 . 

Drawing 10 is the mimetic diagram showing the manufacture approach of the solid model of drawing 9 . 
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